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While a number of workers have suggested relations among irregularities at various stages of meiosis, and between cytological stages and seed fertility, relatively little information based on actual study of this problem is available for perennial grasses, particularly inbred populations.
Evidence that chiasmata frequency was negatively related to univalent occurrence at metaphase I and positively associated with quadrivalent frequency in Dactylis glomerata L. was obtained by Myers (1). Similarly, a positive relation was found between univalents at metaphase I and lagging chromosomes at anaphase I (1). Myers and Hill (2) reported an increase in the amount of irregularity that occurred at certain stages of meiosis in first-generation inbred orchardgrass when these were compared with their parents.
Rees (5) showed that lines of rye inbred more than 20 generations were essentially true-breeding. When progeny of hybrid combinations of these lines were inbred, and chiasmata frequencies and premeiotic errors compared in different inbred generations, positive relations were obtained. Comparisons were made between the F 3 and F 4 , and the F 4 and F 5 generations (6). 
MATERIAL AND METHODS
The plant material upon which this study is based was described elsewhere (3, 4). All sporocytes were stained with acetocarmine and the several types of irregularities encountered tabulated. Anomalous behaviors observed were recorded elsewhere (4). An effort was made to examine 25 to 100 sporocytes per plant but this was not attained in some instances. The number examined depended on the stage of meiosis and the availability of suitable sporocytes. Data were obtained from 11 So, 18 Si, and 30 Sa plants. Behaviors were compared within and between generations. An over-all comparison was obtained by pooling the data for all generations. This was considered valid since it was shown by X 2 tests that inbreeding had not altered the frequency of meiotic irregularities. It was necessary to pool family data for the Si and Sa generations, respectively, since it was desired to compare the behaviors in the So generation with those of the Si and S a progenies.
These data are of interest with reference to the cytological and seed-setting behaviors of the parental clones and their progenies. Indirectly they appear to give an indication of the population size required to characterize timothy families cytologically. Usually relations are considered in the sequence of the stages of meiosis with appropriate cross references to other stages.
RESULTS
The frequency of chiasmata at diakinesis was highly correlated with that occurring at metaphase I in the S 0 and S ± generations (Table 1 ). There is no apparent explanation for the lack of a similar relation in the S 2 generation sporocytes unless this represents a sampling error. This suggests that an estimate of chiasmata frequency either at diakinesis or at metaphase is an index of apparent homology of chromosomes of timothy.
One would expect a negative correlation between chiasmata formation and the occurrence of univalents at diakinesis and at metaphase I. This relation was not established. It suggests that unless the frequency of univalents is relatively high, which was not the case in the plants studied, it would not be reflected as a negative correlation.
Similarly, and perhaps also because of the low frequency
